The objective of this study is to research the effects of using concept cartoons in the "Solar System and Beyond" unit, which is included in seventh grade science lessons, on students' critical thinking skills. The study group consisted of 58 students, selected using an appropriate sampling method, who were students in a state secondary school, which is close to the city centre. The study used a pre-test and post-test matched control group design. During the three-week-long experimental teaching process, the students in the control group (n=30) were taught according to the curriculum of science lessons, while concept cartoons developed by the researchers were used with the students in the experimental group (n= 28). The Cornell Critical Thinking Test-Level X (CCT-X), as developed by Ennis & Millman (1989), was used as the data collection tool. The results of the study showed decreases in the critical thinking skills scores of the students in the control group, while a statistically significant difference was found in the critical thinking skills of the students in the experimental group. In addition, a statistically significant difference was observed in favour of the experimental group when comparing the CCT-X scores of the experimental group's use of concept cartoons and those of the control group's used existing teaching methods.
Introduction
Astronomy is a field of science that gives us historical information about humankind and data on the structure and history of the universe in order to understand what kind of a future the universe will have, as well as the phenomena taking place in the sky. In short, it is a field of science that is interested in every foundation stone of the universe, from the smallest to the biggest. As one of the oldest sciences, astronomy offers individuals scientific thinking skills and plays a role in their capacity to make judgements about the universe (Ministry of Education [MoNE], 2010) . Astronomy enables human beings to understand the universe. It is necessary for human beings to make deductions about events and phenomena by using the information they have, their logic, scientific methods and critical thinking skills in order to be able to gather scientifically acceptable information about the world and they universe they live in. It is especially important for individuals to use critical thinking skills in order to be able to find out which of the existing assertions available to believe in. Ennis (1985, p. 45 ) defined critical thinking as "reasonable and reflective thinking which focuses on what one believes in or what to do". Evancho (2000) defined critical thinking as the ability of "the individual to make analytic and assessment-oriented conscious judgments and express these judgments to reach a decision as to that s/he shall do or believe" (quoted in Seferoğlu & Akbıyık, 2006: 195) .
According to Ennis (1991) , critical thinking includes the following features: According to educational philosophy, critical thinking is an indispensable part of education, rather than simply being another option (Norris, 1985) . Today, around the world, it is widely accepted that a society that is not dominated by critical thinking cannot be a developed society (Aybek, 2007) . As the future leaders or decision makers in our society, today's students should be able to think openly, with a sceptical and questioning attitude when deciding on social problems, while being able to assess the arguments of an issue critically and reach healthy decisions (Tümay & Köseoğlu, 2011) .
Critical thinking enables students to synthesize, analyse and assess students' thoughts, beliefs and actions in order to guide them better. Critical thinking has become both a result and a necessity for human beings who are experiencing fast changes and who need and desire to predict the future and prepare for it ideationally (Aybek, 2007) .
Besides, critical thinking and critical thinking skills can be earned and can be developed through education (Schafersman, 1991) . Today, critical thinking, which is at the forefront of learning and teaching thinking skills, is an important factor in terms of increasing students' academic achievement, encouraging them to produce information, enabling them to learn by being less dependent on textbooks and teachers, helping them to assess social structures and encouraging them to change these structures (Anonymous, 2016) . Thus, learning and teaching critical thinking should have an important place. Tsai, Chen, Chang and Chang (2013) concluded that developing students' critical thinking skills helped them to comprehend information delivered in science lessons. A great number of previous studies on this subject shows that students' critical thinking skills and their academic performance/achievement are closely related. In other words, students with higher critical thinking skills are more successful in lessons (Ip, Lee, Lee, Chau, Wootton & Chang, 2000; Giancarlo & Facione, 2001 ). Browne & Freeman (2000) stated that critical thinking can be taught to students with their active participation. One of the teaching techniques that encourages students participate actively in class is the use of concept cartoons, which gives them a discussion environment. Concept cartoons can be used as a teaching tool to encourage students to think critically and participate in discussions (Cho & Reich, 2008) .
Along with learning scientific knowledge, enjoying the lesson is also a goal of science education. Within this context, humorous teaching materials can make science lessons more fun and thus help students to enjoy science (Özdemir, 2017) . In addition, according to Percy (2006) , studies have shown that students who are interested in the teaching materials learn more effectively, while Jiwaji (2016) stated that astronomy encouraged students to increase their interest in science. In light of all these statements, while taking into consideration the principle that "students learn more when they are interested in the subject or when they are motivated", it is important to use concept cartoons developed for astronomy subjects.
Concept cartoons represent a method that can be used as a learning, teaching and assessment technique in science teaching (Bahrani & Soltani, 2011; Chin & Teou, 2009; Dabell, 2008; Kabapınar, 2005; Keogh, Naylor & Wilson, 1998; Naylor & Keogh, 2010 . Dabell (2004) expressed the advantages of concept cartoons when used as teaching tool as follows:
 They give students the opportunity to question their ideas, to extend their thoughts and to bring different perspectives to events.  They help to create a discussion environment and active participation of students.  They guide students in solving the problems they encounter in their daily lives.  They reveal the uncertainties and misconceptions in students' minds.  They can be used in activities conducted to combine or extend subjects (quoted in Balım, İnel & Evrekli, 2008) .
Regarding Dabell's expressions, it can be said that a wellformed concept cartoon will contribute to students' mental development, especially to their critical thinking skills. In addition, Browne & Freeman (2000) , classes in which critical thought is dominant generally have four characteristics: "frequently asked questions", "growing tension", "exposure with the possibility of reached conclusions" and "encouraging active learning". Bahrani and Soltani (2011) stated that, by using concept cartoons: 1. students' attention can be engaged by the words and pictures in the concept cartoon, 2. the motivation and attitude to learn can increase positively, 3. they are useful and alternative tools for the cognitive development of students, 4. they help to develop students' higher order critical thinking skills, 5. they represent a starting point to make students think about their ideas or feelings about a situation, and 6. they help to create a discussion environment in the classroom.
This instructional technique can benefit students by means of motivating effects of humor and creative drawing, along with mental manipulations (Zousel, Rule & Logan, 2013) . Presenting a discussion environment with student-centred teaching plays an effective role in developing students' critical thinking skills (Alkaya, 2006) . Besides enabling students to think freely and express themselves or their ideas in writing or orally, concept cartoons also develop students' critical thinking skills (Özlap, 2006) . Within this context, Özalp (2006) stated that, during the process of interpreting the cartoons, students make connections with the drawings, create stories in their minds by interpreting these connections and think critically by using this method.
A great number of studies in which the use of concept cartoons is approached as a teaching method has shown that concept cartoons encourage students to think critically and create critical discussions by encouraging them to participate in the lesson (Balım et al., 2008; Kabapınar, 2005; Keogh, Naylor, de Boo & Feasey, 1999) . Kabapınar (2005) concluded that using concept cartoons as a teaching method increased students' participation in lessons, facilitated critical discussion and encouraged them to research the validity of the thoughts presented. Balım et al. (2008) studied the effect of concept cartoons in science education on students' academic achievement and questioning-based learning skills, concluding that using concept cartoons was effective in developing students' critical thinking skills.
When the literature on the teaching of astronomy subjects is reviewed, it can be seen that, rather than being confined to the teaching of conceptual definitions, it is necessary to use observations, discussions and modelling, for example, to help the students make interconceptual relations in a meaningful way (Diakidoy & Kendeou, 2001; Zeilik et al., 1997) . Percy (1998) stated that, although astronomy is taught extensively in primary education, teachers have little or no information about astronomy, while the teaching techniques used are generally confined to coursebooks. In addition, according to the author (1998), in many studies conducted on astronomy teaching, it was claimed that telescopes and computers are not necessary, while hands-on activities, which are cheaper, are recommended as being more effective. On the other hand, astronomy education plays an important role in developing the critical thinking skills of individuals (Uçar & Demircioğlu, 2011) . In the light of all these views, the objective of this study is to show whether a teaching method in which concept cartoons are used for teaching astronomy subjects, which include several abstract concepts, will result in a significant difference in students' critical thinking skills. In addition, when the literature was reviewed, no studies were found that discussed the effect of using the concept cartoon technique in the "Solar System and Beyond" unit of seventh grade science lessons on students' critical thinking. It is thought that this study will determine the effectiveness of the concept cartoon technique on students' critical thinking skills and present ideas to teachers, researchers and programme makers.
Problem Statement
This study basically tries to answer the question: "What are the effects of using the concept cartoon technique in the "Solar System and Beyond" unit in the "Earth and Universe" subject of seventh grade science lessons on students' critical thinking skills?"
Subproblems
In the "Solar System and Beyond" unit of seventh grade science lessons;
 Are there statistically significant differences in the The Cornell Critical Thinking Test, Level X (CCT-X) pre-test and post-test scores for the control group students taught with the existing teaching method?
 Are there statistically significant differences in the CCT-X pre-test and post-test scores for the experimental group students used the concept cartoon?
Are there statistically significant differences between the CCT-X pre-test scores for the control group students taught with the existing teaching method and the experimental group students used concept cartoons?
Methodology Study Design
The quasi-experimental design was used in this study. Quasi-experimental design is a type of design in which subjects are randomly assigned to different experimental and control groups. The most important advantage of this design is the possibility of randomly assigning existing groups into different groups when it is impossible to randomly assign, especially in the social sciences (Fraenkel et al., 2012) . The design of this study is given in Table 1 . The study was conducted in a state secondary school close to the city centre with a middle socio-economic level. The sample was determined using an appropriate sampling method among the state schools in the city of Ordu, which was regarded as the universe of this study. Two classes were chosen randomly from seventh graders in the school. The experimental group consisted of 28 students (17 girls, 11 boys), while the control group consisted of 30 students (13 girls, 17 boys). Seventh graders were chosen as the study group since the unit "Solar System and Beyond", in which astronomy subjects are taught to a great extent, is taught at this grade.
Data Collection Tool
The CCT-X, developed by Ennis & Millman (1989) for between fourth and 14th grade was used as the data collection tool. The test has a total of 71 multiple choice questions and five subdimensions (induction, deduction, making assumptions, making observations and questioning the credibility of sources). The test was adapted into Turkish by Akar, Yüve and Acun, while the Cronbach alpha reliability coefficient value of the test was detected as 0.71 (quoted in Akar, 2007) . The data were collected using the CCT-X as a pre-test for the control and experimental groups before the experimental process and as a post-test for both groups after the experimental process. As a result of the reliability analysis of this sample group, the Cronbach alpha reliability coefficient of the test was found to be 0.79.
Developing Concept Cartoons
Concept cartoons, which were used as teaching tool in the experimental group, were prepared by the researchers, based on the content of subjects/concepts in the "Solar System and Beyond" unit of seventh grade science lessons (MoNE, 2013) . cartoons. A total of 22 concept cartoons (three on space and the universe, one on light years, one on star clusters, four on stars, four on the solar system and planets, two on comets, one on meteors, one on galaxies, one on telescopes, one on space pollution, one on astronomers/astronauts, and two on astronomy/astrology concepts) were created, with the aim of developing students' critical thinking skills.
The prepared concept cartoons were examined by a lecturer in the Science Education Department and a professor in the Astronomy and Space Sciences Department in terms of their conceptual framework and the scientific expressions in the speech balloons. The experts stated that all of the concept cartoons (without any exclusion) could be used in the pilot study after the recommended editing was made. In addition, care was taken to create the concept cartoons in a way that they would help to develop students' critical thinking skills. For this purpose, the researchers tried to create at least three speech balloons (characters), which included different ways of thinking with content, in order to facilitate a discussion environment in the classroom. An example of the concept cartoons used in experimental teaching process is given in Appendix.
Pilot Study
Before the study was conducted, the required permissions were sought from the Ordu Provincial Directorate for National Education, from the competent ethical board and from the directorate of the school in which the study was to be conducted in order to realize the legal procedures. In addition, oral consent was obtained from each teacher and student to confirm their willingness to participate in the study voluntarily.
The study was completed in four weeks and ran as follows: informing the students and teachers about the concept cartoon technique, the pilot study, pre-tests, experimental processes and post-tests. All the applications in the study were conducted in the classroom environment. Firstly, the students in the experimental group and the teachers were informed about the application process involving concept cartoons before the teaching was carried out, after which the pilot study was conducted with the cartoons in order to determine the comprehensibility of the cartoons by the students, as well as the estimated application period of a cartoon. Within this context, two weeks before the experimental application, the lesson plan and 22 concept cartoons were provided to the teacher. In addition, informative interviews were made with the teacher about the experimental application outside the learning-teaching process. The pilot study, which lasted for a week (four hours of class), was delivered to the students in the experimental group on the subject of the "transformation of electrical energy" by using the cartoon concept. After the researchers observed each lesson in the pilot study without participating, they gave feedback to the teacher or students about the problems and shortcomings that they noticed about the application.
Experiment
One week before the experiment was conducted, the CCT-X was given to both groups as a pre-test by the science teacher. The teaching, which lasted for three weeks (12 hours of class) in both groups, was conducted in line with the existing curriculum for the control group, while concept cartoons were used for the experimental group. After the experiment was conducted, the CCT-X was given to both groups as a post-test by the science teacher. During this process, the researcher made no interventions in the classroom.
When the teacher came to class, he started by projecting the concept cartoon on the board so that all the students could see easily it. The teacher introduced the characters and the thoughts they advocated to students. After this, the teacher asked which characters' thoughts the students agreed with and why. All the students in the classroom were given the chance to express their ideas, which were or were not in the concept cartoon, openly and easily. Thus, the students were given the chance to be aware of different views, as well as question their own knowledge and views. Following a class discussion, the teacher invited the students to suggest a method to research the correctness of the thoughts they advocated. During this process, while the students were researching the correctness of their thoughts, the teacher offered no scientific explanations about the concept. At the end of the method, the students discussed their research results in the classroom with the teacher and reached a conclusion.
Data Analysis
The data obtained with the CCT-X in both groups were sent to the company that had the copyright for using the test in Turkey, which calculated the total scores for each student taking the test. The SPSS 22.0 program was used in the analysis of the data.
The t-test was used to find out whether there were significant differences between the scores for the control and experimental groups. Firstly, the paired sample t-test was used to find out whether there were significant differences in the pre-test and post-tests scores for the groups, while an independent samples t-test was used to find out whether there were significant differences between the groups (Field, 2009) . For the analysis of the data, Shapiro-Wilk normality test values (since the group size was less than 50) were used to test the normality assumption, while the Levene test results were examined to test the equality assumption of group variances. In the analysis of the data for the first and second subproblems, which showed a normal distribution and equal group variance, the dependent groups t-test was used. In the two-way ANOVA for mixed measurements, there are two different factors to successively measure in both groups (experimental and control) using the pre-test and the post-test. By carrying out this analysis, it can be determined whether: 1. there is a significant difference between the total pre-test and post-test scores of both groups measured, irrespective of the difference between successive measurements, 2. there is a difference between successive measurements of all participants, irrespective of groups, and 3. the change between the pre-test and post-test scores is significantly different in terms of the experimental and control groups (Can, 2014: 247) .
In addition, the effect size (partial eta squared value) of the data, showing a significant difference in the analyses, was calculated. The effect size indicates how much the independent variable explains the total variance in the dependent variable (Field, 2009) . It can be said that the partial eta squared (partial η 2 ). The level of significance (p) was taken as 0.05.
Results

Results of the First Subproblem
The data obtained from the subproblem, "Are there statistically significant differences in the CCT-X pre-test and post-test scores for the control group students taught with the existing teaching method in in the 'Solar System and Beyond' unit of seventh grade science lessons?", were analysed with the dependent groups t-test. The descriptive results of the students in the control group for the CCT-X are given in Table 2 . The lowest score one can get from the CCT-X is 0, while the highest score is 71. The lowest pre-test score for the students in the control group was 21.00, while their highest pre-test score was 52.00; and their lowest posttest score was 19.00, while their highest post-test score was 52.00. When Table 2 is examined, it can be seen that the post-test mean scores for the students in the control group (Mpost-test= 37.57) are relatively lower when compared with their pre-test score means (Mpre-test= 38.27). In addition, it can be seen that the skewness and kurtosis values of the normality distribution of the pretest and post-test scores for the control group students were between -1 and +1 (Table 2) . However, normality test results should also be examined to determine whether the data of the control group are normally distributed. Normality test results of the CCT-X pre-test and post-test for the control group are given in Table 3 .
When Shapiro-Wilk values are examined, it can be seen that the CCT-X pre-test and post-test results for the control group are normally distributed (p>0.05) ( Table 3) . In addition, when the skewness and kurtosis values in Table 2 were assessed with the values determined by the normality test, it was found that the parametric tests were suitable for the analysis of the pre-test and post-test score means of the control group. Thus, the independent groups t-test was used to find out whether there were statistically significant differences between the CCT-X pre-test and post-test score means of the control group. The independent groups t-test analysis results of the pre-test and post-test scores for the control group are given in Table 4 . Table 4 is examined, it can be seen that there is no statistically significant difference between the pre-test and post-test scores for the students in the control group. It can be seen that the CCT-X post-test score means (Mposttest= 37.57) are lower when compared with the pre-test score means ). This result can mean that the teaching process conducted with the existing teaching methods has no positive influence on increasing the critical thinking test scores for the students.
Results of the Second Subproblem
The data obtained from the subproblem, "Are there statistically significant differences in the CCT-X pre-test and post-test scores for the experimental group students used the concept cartoon in the 'Solar System and Beyond' unit of seventh grade science lessons?", were analysed with the dependent groups t-test. The descriptive results of the students in the experimental group for the CCT-X are given in Table 5 . The lowest score one can get from CCT-X is 0, while the highest score is 71. It can be seen that the lowest pre-test score for the students in the experimental group was 19.00, while their highest pre-test score was 42.00; and their lowest post-test score was 21.00, while their highest post-test score was 44.00. When Table 5 is examined, it can be seen that the post-test mean scores for the students in the experimental group (Mpost-test= 34.50) are relatively higher when compared with their pre-test score means (Mpre-test= 31.10). In addition, it can be seen that the skewness and kurtosis values of the normality distribution of the pre-test and post-test scores for the experimental group students were between -1 and +1 (Table 5) . However, the normality test results should also be examined to interpret whether the data of the experimental group are normally distributed. The normality test results of the CCT-X pre-test and post-test for the experimental group are given in Table 6 . Table 6 ). In addition, when the skewness and kurtosis values in Table 5 were assessed with the values determined by the normality test, it was found that parametric tests were suitable for the analysis of pre-test and post-test score means for the experimental group. Thus, the independent groups t-test was used to find out whether there were statistically significant differences between the CCT-X pre-test and post-test score means for the experimental group. The independent groups t-test analysis results of the pre-test and post-test scores for the experimental group are given in Table 7 . Table 7 is examined, it can be seen that there is a statistically significant difference between the pre-test and post-test scores for the students in the experimental group in favour of the post-test scores (t(27)= -2.07, p≤0.05). It can be seen that the CCT-X post-test score means (Mpost-test= 34.50) are relatively higher when compared with the pre-test score means (Mpre-test= 31.11). This result could indicate that the teaching process conducted with the concept cartoons significantly increased the critical thinking test scores among students.
Results of the Third Subproblem
The data obtained for the third subproblem, "Is there statistically significant difference between the CCT-X pretest and post-test scores for the control and experimental group students used concept cartoons in the 'Solar System and Beyond' unit of seventh grade science lessons?", was analysed with the two-way ANOVA for mixed measures. Before the two-way ANOVA for mixed measures, primary hypotheses were tested. According to the first hypothesis, the dependent variable was found to be within the least interval scale. Since the CCT-X is a scale with equal intervals, this hypothesis was met. For the second hypothesis, the skewness and kurtosis values in Table 8 and the Shapiro-Wilk normality test values in Table 9 were analysed. According to the results obtained, it can be said that the skewness and kurtosis values were between +1 and -1, while the Shapiro-Wilk values met the normal distribution assumption; that is, the CCT-X scores met the normal distribution assumption in each subgroup. For the third hypothesis, the homogeneity of the variance for scores from the CCT-X of both groups was tested with Levene's test. It was found that the Levene's test result met the homogeneity of the variance in students' pre-test scores [F(1,56)= 0.81, p>0.05] and posttest scores. Thus, assumptions were met for the two-way ANOVA analysis. As a result of the Box's test conducted for the fourth assumption, no significant difference was found between the paired combinations of measurement variances [F(3,672164.56)= 2.26, p>0.05]. As a result of Mauchly's Test of Sphericity conducted for the fifth assumption, it was found that the difference score in repeated measurements of the participants in any group differed significantly from difference scores for the other participants. Thus, all the assumptions of the two-way ANOVA for mixed measures were met. The descriptive analysis results of the CCT-X pre-test and post-test scores for students in the experimental and control groups are given in Table 8 . In the study, it can be seen that the pre-test mean score for students in the experimental group, in which concept cartoons were used, was 31.11. Although their post-test mean score increased to 34.50 after the application, it can be seen that the pre-test mean score for students who were taught with the present application was 38.27, while their post-test mean scores decreased to 37.57 after the application (Table 8 and Figure 1 ). According to the results, it was found that there was an increase in the CCT-X scores for the experimental and control group students in favour of the experimental group following the experiment; however, the decrease in the CCT-X posttest scores for control group students was remarkable ( Figure 2 ). The results of the two-way ANOVA for mixed measures about whether there was a significant difference between the CCT-X pre-test and post-test mean scores for the experimental and control group students are given in Table 10 . An analysis of the two-way ANOVA for mixed measures was conducted in order to find out the effect of teaching with concept cartoons on the critical thinking skills of seventh graders. When Table 10 is examined, it can be seen that the critical thinking skills of the experimental group, in which concept cartoons were used, and the control group, which was taught with the present application, differed significantly between the pre-test and post-test stages, that is, the combined effect of being in the experimental and control groups and repeated measurement factors was found to be statistically significant (F(1,56)= 5.22, p<0.05).
In this study, primary effect tests were also used to test the effect of teaching methods applied in the experimental and control groups on students' critical thinking skills. When Table 9 is examined in terms of the group primary effect, a statistically significant difference was found between the total mean scores of the CCT-X pre-test and post-test for the experimental and control group students (F(1,56)= 12.20, p<0.05). In terms of the measurement primary effect, no statistically significant difference was found between the CCT-X mean scores for students from the pre-test to post-test stages, regardless of gender (F(1,56)= 2.26, p>0.05). When the partial eta squared values were analysed, it was found that the group factor explained 18% of the variance in the students' critical thinking skills scores; while the value of group and measurement factors together explained 9% of the variance in students' critical thinking skills scores (Table 10) .
Discussion, Conclusion and Recommendations
According to the first results obtained in this study, it was found that the CCT-X pre-test scores for control group students, in which existing teaching methods were used, decreased when compared with the post-test scores, and there was no statistically significant difference (Table 4) . Within this context, it can be said that the current teaching method applied to the control group students influenced the development of the critical thinking skills of seventh graders to a negative extent. The claim that the use of concept cartoons is effective in terms of facilitating an in-class discussion environment is supported by Seferoğlu and Akbıyık's (2006) view that the discussion technique is more relatively effective than simply lecturing in terms of giving students critical thinking skills. In addition, critical thinking skills depend on our ability to ask effective and smart questions, which delve deep into the subject and reveal its complex detail (Berman, 1985) . In light of all these data, it can be said that, since the method applied in the control group is simply based on lecturing, students passively learn target behaviours as a result, without asking questions and not being able to express their thoughts freely. Furthermore, since there is no discussion environment and hardly any questions asked to cultivate the capacity to think, as preference is given to rote learning, the development of critical thinking skills is negatively influenced.
Another result of this study is the statistically significant difference between the CCT-X pre-test and post-test scores for the students in the experimental group, which favours the post-test (Table 7 ). This result shows that concept cartoons are effective in increasing the critical thinking skills of the experimental group students significantly. Wheeler and Collins (2003) examined the effects of concept cartoons used for preparing nursing students in their baccalaureate on students' critical thinking skills. Cho and Reich (2008) stated that cartoons can be used as teaching tools to encourage students to think critically and encourage them to participate in discussions. The findings of this and other studies reported in the literature support this claim from Cho and Reich (2008) . In their study, Webb, Williams and Meiring (2008) concluded that concept cartoons were a promising teaching tool in terms of encouraging students to think and discuss. Köseoğlu (2009) concluded that using concept cartoons in social science lessons increased the critical thinking skills of seventh graders. The results of the study showed that concept cartoons were effective in helping the critical thinking skills of students. Seferoğlu and Akbıyık (2006) emphasized the importance of open-ended questions and the method of discussion in developing students' critical thinking skills. This study, conducted with concept cartoons, was based on these two factors as a result of the nature of the method used. Students made connections with the concept cartoons displayed on the board by the teacher and given to them in paper form, then interpreted these connections and evaluated them. Thanks to this teaching method, students were guided to express their thoughts freely by being asked open-ended questions and were given the chance to discuss each other's views. Thus, it can be said that creating this kind of teaching environment is one of the reasons to explain the development of students' critical thinking skills. In addition, it can be stated that, since cartoons are colourful, witty and interesting, they encourage the active participation of students in lessons and thus play a contributive role in the development of critical thinking skills.
As a result of the study, it was found that there is a statistically significant difference in favour of the experimental group when comparing the critical thinking skill scores of the experimental group (in which concept cartoons were used) and the control group (in which existing teaching methods were used) in the seventh grade "Solar System and Beyond" unit (Table 9) . Studies reporting parallel results with those for this study were also found (Miri, David & Uri, 2007; Vieira & TenreiroVieira, 2016) . Miri, David and Uri (2007) conducted a three-year-long longitudinal study, which aimed to examine whether teaching strategies, designed to develop higher order thinking skills in science education, developed the critical thinking skills of 11th graders. As a result of the study, they concluded that teaching applications, which aimed to develop higher order thinking skills, led to no statistically significant development on critical thinking factors and the tendency to cultivate the critical thinking subdimensions of students when compared with traditional teaching methods. Based on these results, it has been stated that, if teachers try to apply higher order thinking skills (for example, by dealing with real-life problems in class, encouraging open-ended in-class discussions and thought experiments) with purpose and in a persistent way, this will create a better opportunity to develop critical thinking skills (Miri et al., 2007) . Similarly, Vieira and Tenreiro-Vieira (2016) concluded that learning experiences within science learning and teaching, in which students aimed to be scientifically literate and were taught based on critical thinking, had a significant effect on the development of sixth graders' scientific literacy and critical thinking skills.
In light of the conclusions made by this study, the following recommendations can be made:
 Teachers have an important role to play in the development of critical thinking skills among students. Thus, practices such as pre-service teacher training programmes or in-service training can be increased in terms of quantity and quality.
 Studies can be conducted on the relationship between various methods and techniques used in the learning-teaching process for astronomy subjects and their impact on students' other thinking skills (problem-solving skills, reflective thinking skills, questioning skills).
 Various mixed research studies can be conducted to obtain more detailed information on students' critical thinking skills.
 In order to overcome the limitations of scales used in measuring critical thinking skills, studies should be conducted data diversity which data collection sets, such as observation, interview and document analysis, are used.
 This research consists of a three week teaching process. Longer-term longitudinal studies aimed at improving students' critical thinking skills can be conducted.
 In studies on providing students with and developing their critical thinking skills, multidimensional and extensive applications, blended with various teaching methods, rather than one teaching method, should be conducted, and their efficiency examined. In addition, the development of these applications can be observed by year on different sample groups, so that the efficiency of the technique applied can be assessed. In this way, the problems with the application can be identified and an effective method can be found to provide students with critical thinking skills.
 This research focuses on the development of critical thinking skills of students on subject-based topics in astronomy. Studies aiming at improving the critical thinking skills of students in faculty issues (physics, chemistry, biology, environmental education, socioscientific subjects, etc.) can be done.
